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~ Patented Feb. 28, 1939

~ UNITED

STATES

2,148,873

PATENT OFFICE

2,148, 873
| METHOD FOR MAKING DUCTS
Inms O’Rourke, Great Neck N Y.
Apphcetmn August 1. 1936, Serial No. 93, 786

3 Clalms

ThlS invention relates to method for making

o ducts and relates particularly to apparatus and

~ method for forming and thereafter seasoning

- ducts made of moldable material such as con-

o

& - crete.

~The word ‘““duct” as used herein refers to

- hollow conduits of various forms and materials.

~ Heretofore ducts have been manufactured from

~cementitious material such as concrete employ-
- ing apparatus comprising a vertical mold adapted

40 to form the outer surface of a duct formed within
- themold. The mold has been placed on a suitable:

- support and a former has been used which is in-

serted within the mold to form the hollow core
~of the duct.

~In using such apparatus the con-

42 crete is poured into the vertical mold and the
- former head which can be raised and lowered as

- well as rotated is moved from the bottom of the

'~ mold to the top while being rotated.

20 head compacts the moldable material such as

The former

‘Y concrete against the outer wall of the mold and

trowels the inner surface of the mold so as to
make it as smooth as possible. Upon removal of

“the former from the interior of the mold, the mold
is removed from the support and the duct which.
9 has been formed within the mold is removed from

the mold. The manufacture of the duct is com-

1:ﬂeted by permlttmg the moldable material, such

. ‘as concrete, to season until 1t approaches its ultl-_

o 30 mate strength and rigidity.

- It is a purpose of this 1nvent10h to afford a

o m_ol_d__whlch can be used in the manufacture of
. externally square concrete ducts, for example,
- which mold can be readily assembled and disas-

sembled. It is a further purpose of this inven=-

tion fo include in the mold a pallet member which

‘serves not only to form a portion of the outer sur-

~ face of the duct molded within the mold, but also

- ‘serves as a receptacle which may be used during
. :-the seasoning step in the manufacture of ducts.
- 40
- an efficient and inexpensive method of molding a
~ duct and thereafter seasoning it in storage.

It is a further purpose of this invention to afford

It is a feature of this invention that a mold

“suitable for making a square concrete duct, for
f -:exemple is used which is made in two parts.

One

i . part may. be referred to as the master mold sec-

. 50

. tion.. This part of the mold is preferably the
© ' heavier of the two and carries any appurtenances
- . such as pins, handles, and the like which are nec-
essary for handling the mold and for accurately
- positioning the mold in the apparatus in com-
- bination with which the mold is used. - The other
~ part of the mold is referred to as a pallet.
pallet preferably has no attachments whatever se-
cured thereto and consists of a metelhc V-shaped

(CL

The

26—154)

member having walls preferably at about 90° with
respect to each other. A novel clamping device
0f the character described below is used for
clamping the master mold section and the pallet
mold together to afford a mold adapted to form
the outside surface of an externally square duct,
for example.

‘A further feeture of this invention lies in the
fact that the pallet mold is adapted to afford a
receptacle for supporting the formed duct. The
master mold is adapted to be removed after a duct
has been formed in the completed mold, leaving
the formed duct supported on the pallet. The
pallet preferably is not attached in any way to
the clamping device, so that the molded duct can
be lifted on the pallet alone and taken to storage
for seasoning. . In use of the apparatus, it is pref-
erable to employ a relatively large number of

pallets in relation to the number of master mold

sections. In fact, only a few master mold sections
are required while a very large number of pallets
may be used, depending upon the number of ducts
which it is desired to season simultaneously. The
pallets are adapted to rest on any type of sup-

port such as a flat platform or flat car with a

wall of the pallets upstanding. As hereinafter
described the upstanding wall is wider than the
maximum thickness of the formed duct. Con-
sequently, when a plurality of molds have been
positioned adjacently on a suitable support, the
upper ends of the upstanding walls are adapted to
support one or more bar members disposed trans-
versely thereto without having the bar members

contact or injure the ducts in any way. The bar

members, e. g., a board, which overly the pallets
can in turn be used as a support for additional
pallets carrying formed ducts. Moreover, the

horizontally disposed wall of the pallets which

rests on the support is preferably longer than the
thickness of the duct resting in the pallet mold so
that it is impossible to injure the duct while it

- .rests on the pallet mold by moving one pallet

against an adjacent pallet resting on a common
support.

Other purposes, features and edvanteges of this
invention will be apparent in connection with the
following description of an illustrative embodi-
ment of this invention which is shown in the ac-
companying drawings, wherein

Figure 1 is a side view, partly diagrammatic, of

'eppera,tus for making a molded duct such as an

externally square concrete duct;

- Pig. 2 is a plan of the mold shown in Flg 1
teken on the line 2—2 of Fig. 1 and resting hori-
zontally on a support
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Fig. 3 is a view of the mold similar to Fig. 2
with the clamping members in a different posi-
tion.

Fig. 4 is an end Vlew of a plurality of molded

~ ducts supported by pallets comprised in a stor-

age structure. |
Iig. 5 is a side sectional view of the molding

apparatus shown in Fig. 1.
Fig. 6 is a view of the apparatus taken on the
line 6—-6 of Fig. 5; Fig. 5 belng taken on the line

5-—5 of Fig. 6.

Fig. 7 is a view of the apparatus taken on the

line 1—-T of Fig. _5 Fig. 5 being taken on the line

b—5 of Fig, 7.
Fig. 8 is a plan view of the clampmg demce with

the clamping members in outwardly extended po-.

sition for purpose of illustration.

The mold for forming the outside surface of
an externally square duct is indicated generally

by the reference character 16. The mold 18 com-
prises the master mold seetion {1 and the pallet

~{12. 'The pallet 12 is in the form of a V-shaped
member and -is preferably made of thin, strong

.m.’eta.l_.-- ‘The master mold section |1 is preferably
of somewhat heavier metal than the pallet {2 and

is likewise of -ga V-shape. The master mold sec-

tion, as shown in Figs., 1 and 6, carries pins {3

Wthh are attached thereto and - -are adapted to

- berused in assembling the mold between a suifable

a5

40

45

are usually sufficient.

support -and -a -hopper for filling the mold, as

‘will be referred to more in detail below. For

convenience in handling the mold, the master
mold section preferably ‘has h&ndles
thereto.

The master-mold sectmn &nd pallet are main-

tained in asseémbled relation by the clamping de-
vice to be described. The clamping device com-
prises o plurality of v-shaped bar members 15,

‘which are secured as: by welding to a plurality of
members 2% that extend longitudinally of the

mold 49, The number of members 5 which are

used depends upon the length of the duct to be

molded. Im corinection with a mold for forming
a, duct about six to eight inches in width and five
to seven feét long, three or four members (5
‘The members 29 main-

- tain the spacing of thie members 15 and in com-

50 ¢
- member 46.

bination with these miembers g
or saddle in which the paliet can be placed.
At one end of each of the members I'5 is link

members 15 is a hook member 17. The link
member 16 and the hook member 17 are hingedly
gttached to the ends of member {5 by hinges 18

and 9. At the other end of the link member 16,

a pair of bars 28 are attached by means. of hlnge
means 2V,

aboutl the hinge pin means. In engagement with
a threaded bore in block 23 is the small threaded
rod 2&. A lug or stop member 25 is carried by

hook member 17, ggainst the end of which the

. block 23 is ad&pted to rest When the parts are in

5 clamping position.

In assembling the mold, the frame or saddle

- comprising the members. 35 and £3 may be placed

pallet 12 is then placed in the saddle and the
master mold is placed over the pallet in ‘comple-
- A% this stage of the -
assembly operation, the hook member {7 and the
link member {6, together with the other mem-

70

5

on a suitable support such as a horse 28. ‘The

mentatry relatmn; the1 &1o.

bers attached to the end of link member 18, fall -
away loosely as shown in dofted lines in Fig; 2.

H4 'ﬁxed |

ord a rigid frame

At the other end of each of the

| Pivotally attached between bars 23
by hinge pin means 22 is block 23 adapted to ro-
tate relatively to the bars 26 and between them

60

2,148,873

By swinging the hook member {7 and the link
member 16 about their hinges 18 and {8 so as
to overlie the master mold, the pallet and master
mold sections can be clamped together. During

the clamping operation, the end 271 of the rod

24 is first placed in the hook portion 28 of the
hook member |7 as shown in Fig. 3. By pressing

the headed end of the rod 24 toward the mold,

a2 tensioning effect is exercised on the clamping

band which comprises the members {5, {4, {7

and 20. The block 23 eventually comes to rest
against lug 29 as shown in Fig, 2 and is 50 ad-

justed that the tension on the parts will keep

them clamped together until the operator pulls
the end of rod 24 away from the mold to release
the clamps. Upon releasing the clamps, the
members 15 and 16 can be again swung oLl -
wardly to the position shown in dotted lines in
Fig. 2. If a duct has been formed within the
mold while the molds are assembled, the master

- mold -can then he lifted away by the handles: {4
~from the top of tbe duct within the mold, leav-
‘ing the molded -duet supported by the nallet,
rame or saddle com- .

whiclh in turn rests cn the
prising members {5 and 29. Since the pallet is

10

16

20

25

not secured to the saddle, the pallet can be lifted

up from this frame and laid on a 5u1ta,ble SUp-~

port as shown in Fig. 3, and as Wlll ne descﬂbed

more: in ‘detail below.
The molchng apparatus above descmbed can

 be used in connection with any suitable appara-

tus for -forming a duct. One form of apparatus

30

i which the mold may be used is shown for pur-

pose of illustration and somewhat diagrammaeti~-
cally in Fig. 1 and in Figs. 5, 6 and 7.

- The mold

35

10 1s adapted to stand vertically on the support

30. Any suitable means may be used for main-

taining the mold in proper ifixed position on the
support 30. Preferably, as shown in my applica-

tion Ser. No. 93,787, f_led August 1, 1836 for Ap-

pargtus for making ducts (Patent No. 2,143.449)

a plate ‘580 is seécured to the suppocrt 48 by any

suitable means such as bolts 5f. Guide blocks
B2 are secured to plate 58 as by bolts 53. The

guide blocks %2 are adapted to abut ggainst the
- outer surface of the ends of the walls of master
- mold section: 11,
- face of the ends ‘of the walls of the pallet {2

Abutting against the outer sur-

are locking lugs Ed which are fixedly carried by
rods 99 that are pivoted in blocks 58 secured to

‘plate §8. The rods 55 have crank arms 57 which

carxr be used to rock the locking Iugs into and
out of locking position, In putting the mold 18

in place, its lower end is placed on the plate 59

and the master section is moved against blocks 52
while the locking lugs 54 are turned upwa,rd’fy

40

45

60

55

out of the way. The locl«nng lugs may thereafter '

be rocked downwardly to securely hold the lower

end of the mold in position. In removing the

‘mold these operations can be performed m the

reverse order of that just deg scribed.

60

When it is desired to make a duet havinﬂ' male :

and female ends, the dies that are-used to make

the male and female ends of the duct may be

positioned at the top or the bottom, as may be
desired. In PFigs. 1, 5 and 7, a die 3{ is shown
which is adapted to form the fem_a,le, end of the
duct. This die may be mounted on suitable means

ing the die below the under surface of the sup—-
port 30 as is known in the art. -
To form the male end of the duct any suit-

able means may be used for formine the cutside

of the male end of the duct, although it is re-

; garded as prefera,ble to use a device of the char-

GG

(not shown) for rotating the die and for lower-

70

75,



~vided into which moldable material,
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o,cter dlsclosed in my application Ser. No. 93 787

- filed August 1, 1936, for Apparatus for making
- ducts (Patent No. 2 143 449) and referred to

brleﬂy below. -
At the upper end of the mold a, hopper is pro-

- Mmoist concrete, may be introduced from -any

- suitable source (not shown) .

- This hopper is in-

. dicated generally by the reference character 32

10

and . includes a pan member 58 having an open-

~ ing 38 in the bottom thereof under which is po-

sitioned the casting member 58,

59 is referred to as a “casting” although other

15

- has an opening 60 therein which is grooved as

| .._rnethods than a casting method may be used in

the production thereof. The casting member 58

- .shown to retain a ring §1 which is preferably made

- of some abrasive- re31st1ng metal.

The ring is

. kept in place as by arms 62 which are swingable
- op

obout pins 63 so that they can be swung out of

. -the way when it is desired to replace the ring 61.

Interposed between the casting member 59 and

" the top of the mold is a die pallet 64 adapted to

- :- 725

.."the die pallet and mold in prover alienment. The

“duet.

- form the outer surface of the male end of the
The die pallet has ears 65 having holes
o through which pins 13 projecting upwardly from

the top of the mold are adapted to pass to keep

- pins 13 also are insertable in bores or recesses 15

80

in the bottom of the casting member 59 so that
the upper end of the. mold may be maintained

'm ellgnment with the hopper 32.

~In order to preliminarily align the upper end

of the mold with the bottom of the hopper guide

blocks 66 are secured to casting member 59 =g

by bolts 82, the guide blocks 66 being adapted to

- abut agemst the outer surface of the upper end
 of the walls of the pallet part of the mold. Oppo-

_sitely disposed with reference to the blocks RS
i1s a pin 6T having a tapered end 68 which is

- _adapted to be partly inserted in a tapered hole

69 in bracket 10 secured to master section {1 of

the mold. The pin 67 is resiliently mounted in
- ‘any suitable way (not shown) so as to be resili-

e
. sure contact with the bracket 70.
hormally tends to. occupy the position shown in

ently urged outwardly for maintenance in pres-

o dotted lihes in Fig. 5. When, however, the mold

__ 18 is brought against the blocks 66 and under-
B0 .

neath the hopper and the hopper is lowered to

- position at the end of the mold, the pin 67 is
- pushed inwardly to the position shown in so'id
lines in Fig. 5, while maintaining pressure con-

__ - tact with bracket T70. This keeps the mold 6
BB

| out a substantial part of the movement of the

‘hopper in bemg lowered to position at the upper

end of the mold and insures the entry of pins

and hopper 32 in preliminary alienment through-

H into recesses 85 without jamming.

The hopper is preferably adapted to be raised

o and lowered as this is desirable in facilitating the
- positioning of the mold 10 between the hopper 32
- —.and the support 30. The hopper may be raised,

85

for exomple by one or more rods such as the

" rod 33 which is attached to the hopper by a

" bracket 34,

“Any suitable means (not shown)

- for raising and lowering the rods may be used.

| Preferably, the support 36 is adapted to be moved
~horizontally relatively to the hopper.
‘ample, the support 30 may be rotatable about g

For eX-

~ pivot 35. This permits the mold to be placed on
© the support 20, and then brought under the hop-
per 82 while the. hopper 32 is elevated. The hop-

_per 32 can then be lowered SO as to engage the |

‘such as

The member

~In ears 65 over the pins 13.

The pin 67

upper end of the mold 10 and hold it firmly in

place.

After 'the mold {0 has been put in place be-
tween the support 30 and hopper 32 the interior

of the mold may be formed by a core former 36
Any.

which is secured to the end of shaft 31.
suitable means (not shown) may be used for ele-
vating and lowering the core former 3§ within
the mold {0 and for rotating the core former while
it is being raised and lowered. The core former
36 preferably includes a head 46 and some suit-
able trowelling compactor 45 which is adapted
to compact material such as concrete against the
side wall of the mold 10 and trowel it to a smooth
surface. Any suitable arrangement of head and

{trowelling compactor may be used, of which

many types are known, although it is regarded
as preferable to employ a core former device of
the character disclosed in my application Serial
No. 93,785 filed August 1, 1936, for Core former
for making ducts (Patent No. 2,143,448) particu-
larly in molding a duct having 90° corners such
as the externally square ducts which can be mold-

- ed in the molds herein described. The shaft 3T

and the rod 33 can be maintained in suitable
gulde bushings 39 m breckets 42 attached to

frame 43.

In using the device the saddle comprlsme'
members 15 and 29 is placed on the horse 26,
for example, with the hingedly attached clamp-
ing members swung out of the way. The pallet

12 is then placed in the saddle and the master
-section is placed thereover and clamped in posi-

tion as herein above described. 'The mold is then
turned upright and the die pallet 64 is placed on
the upper end of the mold by sliding the holes
The mold is then
placed with its lower end on support 39 and the
iower end of the mold is positioned firmly thereon
as described above. The support 30 is moved so as
to bring the upper end of the mold underneath

- the hopper 30 and when it reaches this position
~the die 31 for forming the female end of the

duct is elevated through an appropriate opening
in the support 30 (and in plate 58) e. 2., as shown
in Fig. 5. The hopper 32 is then lowered and the
aligning means above described brings the hopper
into exact alignment with the upper end of the
nmold as the hopper is lowered 111 a rapid and

“easily operable manner,

The core former can then be posrtloned adJe-—
cent the bottom of the mold (6 and concrete, for
example, in an amount approximately sufficient
to form ga duct within the mold is introduced from
the hopper 32 through the opening in the bottom
thereof into the mold. The core former is rotated
and gradually elevated upwardly through the en-

‘tire length of the mold and is withdrawn entirely

from the mold through the opening in the bot-
tom of the hopper 32, This forms the duct §8
within the mold. During the molding operation
the die 31 can be rotated and subsequently Wltl‘l-
drawn below support 30. |

After a duct has been molded in the mold (£,
the hopper 32 is raised, and, if desir ed, the sup-

- port 39 can be moved so that the mold {8 con-
~ taining the molded duct is moved to one sice.

The die_pallet' 64 is then removed and the mold
containing the formed duct can be placed on g
suitable suport such as the horse 26. By releas-

‘Ing the clamps and removing the master mold
‘section, the formed duct will be left supported by

the pallet 12 in the manner hereinabove de-

‘scribed. 'The master mold section can be removed

from the formed concrete duct while the concrete

3
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is very. wet and while it still lacks structural
strength. The manufacture of the duct is then

completed by permitting the concrete to season

for a considerable period of time in storage. -
. Without removing .the molded duct from the

pallet 12, the duct 80 while resting in the pallet

can be transferred to a suitable support 40 which

‘may be the floor of a car having wheels 44. No
 special equipment or racks is necessary, as all
. port adapted to receive the pallets thereon. The
pallets are merely laid on the support with one
~wall flatwise and the other wall upstanding.

that is required is a horizontally extending sup-

Since the pallets are V-shaped, they have high
resistance to bending and will not sag. After a
plurality of the pallet molds have been placed
contiguously on the support, one or more bars 41,
such as boards, may be placed on top of the upper

ends of the upstanding walls of the pallet molds
12 in transverse relation to the individual pallets

thereunder. If .only one bar is used it should
preferably be wide enough to constitute a sup-
port for additional pallets placed thereover. The

- bar or bars cannot injure the soft ducts under-

36

40

rying formed ducts.

neath, inasmuch as the upstanding walls of the
pallet molds are somewhat wider along the inner
surface thereof in a direction perpendicular to

the line of juncture of the walls of the palleis

than the thickness in a similar direction of the
ducts carried thereby so that the upper ends of
the walls are higher than the tops of the ducts
in the pallets. The upper surface of bars 41 in
turn afford a support for additional pallets car-
If desired, any number of
superposed rows of ducts carried by pallet molds
may be stored for seasoning in this manner.

While the pallets are used to form a part of a
‘storage structure for storing ducts during season-
ing thereof, the master mold sections are imme-

diately rendered free for reuse in the manufac-

ture of additional ducts after the master sections
are taken from the pallets, Thus a relatively few
- master sections are required for the manuiacture

- of ducts according to this invention, even though
the ducts remain in the pallets during the season-

- ing part of the manufacture of the ducts.

With the method of this invention ducts can be

" molded and seasoned in & rapid and efficient

manner. The molds can he assembled and placed

into the machine in proper alignment very rap-
idly. After the molding operation a part of the

‘mold itself becomes a part of a storage structure.
Tn this way green ducts can be handled without
any danger of breakage on pallets which, while

wholly free of any appurtenances, are adapted o

become an integral part of .a rigid mold. More-

over, the clamping means for the molds are re-

movable from the pallets so that the pallets

metrely have to be lifted from the clamping means

and taken directly to storage. The fact that the

pallets are free from appurtenances enables the
pallets to be purchased in large numbers at low

. cost and renders them better adapted for use in

a. structure for storing ducts. When the ducts
are disposed on the pallets they can be arranged
compactly in a minimum of space on supporting

means which is very inexpensive but nevertheless' |
| oﬁords proteotlon from damago to ducts

2,148, 873

| While certain specific embodiments of this in-
vention have been shown and described herein,

it is to be understood that this has been done

- merely for the purpose of illustration and that
apparatus embodying this invention may be made -

in various forms. Accordingly the scope of this
invention is to be regarded as limited only by the

’la,nguage of the following ola,lms

I claim: |
- 1. A method of manufaotunng and seasoning
a, plurahty of ducts which comprises molding a

'plura,hty of ducts in molds including V-shaped

pallets of similar cross-section, one wall of which
protrudes beyond the side surface of the molded
duct so that when said pallet is laid on its side

with the protruding wall upstanding the top

edge of the protrudmgwall is at agreaterelevation

- than any part of said duct, dismantling the
‘molds without removing the molded ducts from

the pallets, and seasoning the molded ducts with
the protruding walls of a plurality of contiguous
ducts upstanding and with the molded ducts

~ resting on the other wall of said pallets, said
upstanding walls of said pallets acting as Sup-
- vorts for additional of said pallets hamrfg molded
ducts resting thereon. -

2. A method of manufacturing and seo,somng a

plurality of ducts which comprises molding a

10

5

20

plurality of ducts of sduare external cross sec-

tion in molds including a V-shaped pallet hav-
ing walls at approximately 90° to each other
and at least one wall protruding beyond the side
surface of said molded duct so that when said
pallet is laid on its side with the protruding

N

wall upstanding the top edge of the protruding 35

-~ wall is at a greater €levation than any part of
‘said duct, dismantling the molds without re-
- moving the molded duects from the pallets, dis-
nosing g plurality of the pallets in contiguous
~ relation on a horizontally extending support with

the protruding walls thereof upstanding and

with the ducts resting on the other walls and

depositing additional pallets with ducts resting
thereon so as to be supported by said upstand-
mg walls of said pallets on said support. o

. A method of manufooturmg and seasonmg a,
plurahty of ‘ducts which comprises molding a

plurality of ducts of square external cross-section
 in molds including s V-shaped palet having walls

at approximately 90° to each other and at least.
one wall protruding beyond the side surface of
said molded duct so that when said pallet is
laid on its side with the protrudmg wall upstand—

“ing the top edge of the protruding wall is at a
greater elevation than any part of sald. duct,
‘dismantling the molds without removing the
molded ducts from the pallets, disposing a plu-

rality of the pallets in contiguous relation in a

‘Thorizontally extending support with the protrud-

ing walls thereof upstanding and with the ducts
resting on the other ‘walls, dlsposmg a plurality
of bars upon the upper ends of the upstanding

~ walls of said pallets transversely with respect to

the individual pallets, and d1sposmg addltlonol

pallets with molded ducts restmg thereon on sald 65

bars and tra,nsversely thereof

INNIS O’ROURKE
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